(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


(11) 


EP 0 428170 B1 


(12 
(45 


(21 
(22 


EUROPEAN PATENT SPECIFICATION 


Date of publication and mention 
of the grant of the patent: 
28.02.1996 Bulletin 1996/09 

Application number: 90121896.6 

Date of filing: 15.11.1990 


(51) lntCI.6: H03G 3/30 


(54 


Radio receiver comprising automatic gain controlling function 

Radioempfanger mit automatischer Verstarkungsregelung 

Recepteur radio comprenant une fonction de commande de gain automatique 


(84 


(30 


(43 


(73 


Designated Contracting States: 
DE FR IT 

Priority: 15.11.1989 JP 296933/89 
17.11.1989 J P 300247/89 

Date of publication of application: 
22.05.1991 Bulletin 1991/21 

Proprietor: SANYO ELECTRIC CO., LTD. 
Moriguchi-shi, Osaka (JP) 


(72) Inventors: 

• Sugayama, Sakae 
Ora-gun, Gunma-ken (JP) 

• Ishil, HIsao 
Ashikaga-shi,Gunma-ken (JP) 


QQ 
O 

00 
CM 


* Yamazaki, Shinichi 

Ora-gun, Gunma-ken (JP) 

(74) Representative: Glawe, Delfs, Moll & Partner 
D-80058 Miinchen (DE) 


(56) References cited: 
EP-A- 0 316 879 
US-A- 3 825 838 


GB-A- 2 004 428 
US-A- 4 455 681 


PATENT ABSTRACTS OF JAPAN vol. 11, no. 
284 (E-540)September 12, 1987& JP-A-62 82 
812 (MATSUSHITA ELECTRIC) April 16 1987 
PATENT ABSTRACTS OF JAPAN vol. 12, no. 
193 (E-617) June 4, 1988 & JP-A- 62 294 316 
(SANYO ) December 21, 1987 
PATENT ABSTRACTS OF JAPAN vol. 6, no. 1 32 
(E-119)(1010) July 17, 1982 & JP-A- 57 58 410 
(SHIN NIPPON DENKI ) April 8, 1982 


LU 


Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 

a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 


Printed by Jouve, 75001 PARIS (FR) 


1 


EP 0 428 170 B1 


2 


Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to radio re- 
ceivers, and in particular, to an improvement in an auto- 
matic gain controlling function of a radio receiver. More 
specifically, the present invention relates to an improve- 
ment in an automatic gain control system of a radio re- 
ceiver comprising an automatic channel selecting func- 
tion. 

Description of the Background Art 

Such an AM radio receiver as shown in Fig. 1 is well 
known. In Fig. 1 , the radio receiver comprises an RF am- 
plifying circuit 2 for amplifying an incoming radiofrequen- 
cy (RF) signal through an antenna 1 , and a mixing circuit 
3 for mixing the RF signal with a local oscillating signal 
from a local oscillating circuit 4 to output an intermediate 
frequency signal (IF signal) of a fixed frequency. 

Local oscillating circuit 4 changes the oscillating sig- 
nal frequency in response to a tuning frequency control 
signal VT for determining a desired channel frequency. 

Mixing circuit 3 outputs the intermediate frequency 
signal by utilizing the beating by oscillating signal and 
the wide band RF signal. The intermediate frequency 
signal accordingly has a band width including a fixed fre- 
quency (for example 450KHz). The intermediate fre- 
quency signal generated by mixing circuit 3 based on the 
wide band RF signal is referred to as a wide band IF sig- 
nal. Mixing circuit 3 may include a first mixing circuit for 
generating a first intermediate frequency (IF) signal hav- 
ing a center frequency of, for example, 10.7MHz from 
the wide band RF signal and a second mixing circuit for 
converting the first IF signal to a second IF signal of 
450KHZ, for example. In this case, the first mixing circuit 
receives a variable oscillating signal and the second mix- 
ing circuit receives an oscillating signal of a fixed fre- 
quency. 

The radio receiver further includes an IF amplifying 
circuit 5 for amplifying the IF signal from a mixing circuit 
3 and a detection circuit 6 for detecting the output signal 
of IF amplifying circuit 5 to output a low frequency signal 
(the signal of a desired channel frequency). The output 
of detection circuit 6 is applied to a down-stream low fre- 
quency amplifying circuit wherein it is reproduced by a 
speaker. 

IF amplifying circuit 5 includes an IF tuning circuit. 
A signal passing through IF tuning circuit have its band 
limited. A signal at input of IF amplifying circuit 5 is re- 
ferred to as a wide band I F signal, while a signal at output 
thereof is referred to as a narrow band IF signal. 

The radio receiver further includes a gain control 
(AGC) circuit 7 for compensating for a fluctuation of an 
incoming RF signal from antenna 1 to substantially fix 


the output level of RF amplifying circuit 2. AGC circuit 7 
controls the gain of RF amplifying circuit 2 in response 
to the level of the wide band IF signal from mixing circuit 
3. Mixing circuit 3 simply mixes RF signal with an oscil- 
5 lating signal from a local oscillator 4, whereby a level 
(strength) of the wide band IF signal is proportional to a 
field strength of the incoming RF signal through antenna 
1 . As a result, with the amplification rate of the incoming 
RF signal controlled in response to the wide band IF sig- 
10 nal, it is possible to control gain in response to the level 
(reception field strength) of the incoming RF signal. A 
circuit is referred to as a wide band AGC circuit herein- 
after which controls the gain of RF amplifying circuit 2 by 
using a wide band IF signal. 
15 The wide band AGC circuit 7 decreases the gain of 
RF amplifying circuit 2 when the level of the wide band 
IF signal increases. Wide band AGC circuit 7 increases 
the gain of RF amplifying circuit 2 when the level of the 
wide hand IF signal decreases. 

When the level of the wide band IF signal increases, 
the gain of RF amplifying circuit 2 is reduced to lower the 
level of the wide band RF signal applied to mixing circuit 
3, thereby preventing saturation of mixing circuit 3 to im- 
prove a cross modulation interference characteristic. 
However, wide band AGC circuit causes following prob- 
lems. More specifically, when RF signal includes a strong 
interference signal and a weak desired signal (desired 
channel frequency signal), the output of mixing circuit 3 
includes a signal obtained by frequency-converting the 
strong interference signal. Wide band AGC circuit 7 con- 
trols the gain of RF amplifying circuit 2 in response to the 
strong interference signal. As a result, the desired signal 
component is suppressed to reduce sensitivity to the de- 
sired signal. 

Some radio receivers have an automatic channel 
selecting function. At an automatic channel selection, a 
tuning frequency (the control signal VT in the arrange- 
ment of Fig. 1 ) is successively changed corresponding 
to interchannel steps. When a narrow band IF signal lev- 
el (reception field strength) exceeds a predetermined ref- 
erence value, the determination is made that the channel 
is selected. 

A tuning frequency is fixed to the frequency exceed- 
ing the predetermined reference value. For an automatic 
channel selection, a level detector is required which de- 
tects a level of a narrow band IF signal. Such a level de- 
tector exhibits an input/output characteristic shown in 
Fig. 2. 

In Fig. 2, the abscissa denotes a strength of an in- 
coming RF signal through antenna 1 and the ordinate 
denotes an output of a level detector. The curves 1 and 
II encircled by the doted lines show changes of an output 
^SM detector when a tuning frequency is 

changed at an incoming RF signal levels V1 and V2, re- 
spectively. 

In order to further improve the cross modulation 

characteristic of the radio receiver shown in Fig. 1, pro- 
posed is a radio receiver using a wide band RF signal at 
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a channel selection and using a narrow band RF signal 
for a reception after the channel selection. 

This radio Includes an RF tuning circuit in an RF am- 
plifying circuit. At a channel selection, the RF amplifying 
circuit outputs a wide band RF signal which is applied to 
a mixing circuit. After the channel selection, the RF tun- 
ing circuit is tuned to a selected channel frequency. The 
RF tuning circuit outputs an RF signal (narrow band RF 
signal) tuned to the selected channel frequency from the 
incoming RF signal, for application to the mixing circuit 5. 

This radio receiver utilizes a wide narrow band RF 
signal for channel selection to eliminate tracking error. 
At a reception after the channel selection, only a narrow 
band RF signal, that is, a tuned RF signal, is applied to 
the mixing circuit to suppress cross modulation interfer- 
ence caused due to an Interference signal component 
Included In the wide band RF signal. 

The radio receiver has the mixing circuit receiving 
different signals at a channel selection and at a reception 
after the completion of the channel selection, thereby re- 
quiring a fine tuning of a tuning frequency after the chan- 
nel selection. 

The fine tuning circuit tunes the RF tuning circuit to 
the tuning frequency selected based on the wide band 
RF signal at the channel selection (referred to as a rough 
tuning). After the rough tuning, the tuning frequency of 
the RFtuning circuit is changed by a predetermined step. 
The RF tuning circuit is set to the tuning frequency pro- 
viding the maximum reception field (narrow band IF sig- 
nal level). 

In this case, when a signal of a field strength below 
95dB|j. is received, sufficient change is obtained as 
shown by the curve II In Fig. 2. However, when a strong 
field signal of a field strength above or equal to 95dB|LL is 
received, the change is quite small so that accurate fine 
tuning can not be accomplished. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a ra- 
dio receiver capable of receiving a desired signal with 
high sensitivity. 

Another object of the present Invention Is to provide 
a radio receiver allowing no strong field interference sig- 
nal channel to be erroneously selected at an automatic 
channel selection. 

A further object of the present Invention Is to provide 
a radio receiver allowing an automatic channel selection 
with high precision. 

A first radio receiver according to the present Inven- 
tion is characterized by the appended claim 1 . 

A second radio receiver according to the present in- 
vention is characterized by the apppended claim 2. 

With the above-described arrangements, the gain of 
the RF amplifying circuit Is controlled in response to field 
strengths of the wide band RF signal. In response to the 
received signal, and in response to a channel selection 
action, to prevent cross modulation interference and 


suppression of sensitivity to the received signal. 

The foregoing and other objects, features, aspects 
and advantages of the present Invention will become 
more apparent from the following detailed description of 
s the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 Fig. 1 shows an arrangement of a conventional radio 
receiver. 

Fig. 2 shows an Input/output characteristic of a field 
strength detecting circuit. 

Fig. 3 shows an arrangement of a radio receiver ac- 
15 cording to one embodiment of the present invention. 

Fig. 4 shows one example of specific arrangements 
of the control circuit and the AGC circuit shown In Fig. 3. 

Fig. 5 shows an arrangement of a radio receiver ac- 
cording to another embodiment of the present invention. 

Fig. 6 shows one example of arrangements of the 
local-DX switching circuit and the control circuit shown 
in Fig. 5. 

Fig. 7 shows the arrangement of the sensitivity 
switching circuit shown in Fig. 5. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In order to overcome the drawbacks in the gain con- 
trol by using only a wide band IF signal, a wide band AGC 
signal should be controlled in accordance with a field 
strength of a received signal (desired signal). The wide 
band AGC signal is an automatic gain control (AGC) sig- 
nal generated In response to a wide band IF signal or a 
wide band RF signal. 

Fig. 3 shows an arrangement of a radio receiver ac- 
cording to one embodiment of the present Invention. In 
Fig. 3, the same reference numerals are allotted to the 
corresponding components to those In the radio receiver 
shown in Fig. 1 . 

In Fig. 3, the radio receiver comprises an automatic 
channel selection circuit 1 0 for executing an automatic 
channel selecting operation In response to an automatic 
channel selection instructing signal applied through an 
input terminal 9 and a control circuit 8 for controlling the 
degree of gain control of a wide band AGC circuit 7 in 
response to a control signal from automatic channel se- 
lection circuit 10. 

In the arrangement shown in Fig. 3, wide band AGC 
circuit 7 receives a wide band IF signal supplied from a 
mixing circuit 3 and it may receive RF signal from an RF 
amplifying circuit 2. An operation thereof will be de- 
scribed in the following. 

When an automatic channel selection instructing 
signal Is applied to automatic channel selection circuit 
10 through input terminal 9, the radio receiver enters a 
channel selection state. Automatic channel selection cir- 
cuit 10 performs a channel selecting operation in re- 
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sponse to the automatic channel selection instructing 
signal and applies a stop signal to control circuit 8. 

Control circuit 8 stops its controlling operation being 
in response to the stop signal. That is, control circuit 8 
stops the control of the wide band AGC operation in re- 
sponse to a narrow band IF signal. Therefore, wide band 
AGC circuit 7 controls the gain of RF amplifying circuit 2 
through use of IF signal (or a wide band RF signal) from 
mixing circuit 3. 

Automatic channel selection circuit 10 successively 
changes a tuning frequency control signal VT to monitor 
a level of a narrow band IF signal. When the level of the 
narrow band IF signal exceeds a reference value, the 
automatic channel selection circuit makes the determi- 
nation that a desired signal is selected, thereby stopping 
the change of the tuning frequency control signal VT. 

As the foregoing, by allowing a wide band AGC to 
function in response to only I F (or RF) signal in a channel 
selection state, wide band AGC circuit 7 effectively sup- 
presses a strong field interference signal to prevent sat- 
uration of mixing circuit 3. 

The suppressed level of the interference signal by 
wide band AGC circuit 7 prevents a selection of the in- 
terference signal channel. 

Upon completion of a channel selection by automat- 
ic channel selection circuit 10, radio receiver enters a re- 
ception state. Automatic channel selection circuit 10 
stops applying the stop signal to control circuit 8 in re- 
sponse to the completion of the channel selection. Upon 
the stop of application of the stop signal, control circuit 
8 controls the operation of wide band AGC circuit 7 in 
response to the narrow band IF signal from IF amplifying 
circuit 5. As the narrow band IF signal level increases, 
control circuit 8 controls the AGC effect of wide band 
AGC circuit 7 to sufficiently lower the gain of RF ampli- 
fying circuit 2. 

As the narrow band IF signal level lowers, the AGC 
effect of wide band AGC circuit 7 is controlled so as not 
to reduce the gain of RF amplifying circuit 2. The gain of 
RF amplifying circuit 2 is therefore controlled in response 
to a reception signal level in a reception state, thereby 
preventing cross modulation of an interference signal 
such as an image signal to improve a two signal selection 
characteristic (selectivity). 

Fig. 4 shows a specific arrangement of wide band 
AGC circuit 7 and control circuit 8 shown in Fig. 3. In Fig. 
4, wide band AGC circuit 7 includes a level detection cir- 
cuit 11 for detecting a level of a wide band IF signal ap- 
plied through an input terminal 30 and an npn bipolar 
transistor 1 2 receiving the output of level detection circuit 
1 1 at its base. 

Level detection circuit 11 detects a wide band IF sig- 
nal to obtain a level thereof. Npn bipolar transistor 12 
amplifies the output of level detection circuit 1 1 to output 
an AGC signal from its collector. 

Wide band AGC circuit 7 comprises series-connect- 
ed diodes D1 and D2 for clamping the base potential of 
transistor 12, a constant current circuit 11 for supplying 


a constant current to the collector of transistor 12, a re- 
sistor R1 for producing an output potential at the collector 
of transistor 1 2, diodes D3 and D4 for preventing adverse 
effect of the high collector potential of transistor 12 on 
s the power supply +Vcc and a constant current circuit 1 2 
for extracting the base current of transistor 12. 

Control circuit 8 comprises a first control circuit 81 
for adjusting a gain control effect of wide band AGC cir- 
cuit 7 in response to a narrow band IF signal or a recep- 
10 tion field strength indicating signal from a terminal 1 4 and 
a second control circuit 82 for controlling the operation 
of first control circuit 81 in response to a stop signal ap- 
plied through a terminal 21 . 

First control circuit 81 comprises an npn bipolartran- 
15 sistor 17 having a collector connected to the emitter of 
transistor 1 2 for controlling a collector current amount of 
transistor 1 2 and Darlington -connected pnp bipolar tran- 
sistors 15 and 16 for controlling the base potential of tran- 
sistor 17 in response to the reception field strength indi- 
cating signal from terminal 14. 

Transistor 15 receives at its base through a diode 
D5 a reception field strength indicating signal applied 
through terminal 1 4. The base of transistor 1 5 is connect- 
ed to a resistor 25 for applying a base potential to tran- 
sistor 1 5. The resistor 25 is in parallel with diode D5. 

Transistor 16 has an emitter connected to the base 
of transistor 17 through resistor 19 and also connected 
to power supply voltage +Vcc through a resistor 1 8. The 
base of transistor 1 6 is connected to the emitter of tran- 
sistor 15. 

Transistor 17 has the collector connected to the 
emitter of transistor 12. Diode 20 is connected between 
the base and the emitter of transistor 17 for applying a 
forward bias voltage therebetween. 

Second control circuit 82 comprises an npn bipolar 
transistor 22 having a base receiving the stop signal ap- 
plied to terminal 21 through a resistor R3 and an emitter 
connected to a ground potential through an emitter re- 
sistor R4, and pnp bipolar transistors 23 and 24 consti- 
tuting a current mirror circuit whose current supply is con- 
trolled by transistor 22. 

Transistor 23 has the base and the collector con- 
nected to the collector of transistor 22 and the emitter 
connected to the power supply voltage +Vcc. Transistor 
24 has the base connected to the base of transistor 23 
and the collector connected to the base of transistor 1 5. 
The same amount of current as that flowing through tran- 
sistor 23 flows through transistor 24. 

RF amplifying circuit 2 includes a double gate MOS- 
FET (insulated gate type field effect transistor) 1 3. Dou- 
ble gate FET 13 has one gate electrode receiving an in- 
coming RF signal through antenna 1 applied through a 
terminal 31 and the other gate electrode receiving an 
AGC signal from wide band AGC circuit 7. 

A resistor R2 and capacitors C2 and C3 constitute 
a low pass filter. The charge potential of capacitor C3 
determines an amplification rate of double gate FET 13, 
that is, the gain of RF amplifying circuit 2. The drain of 
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(output node) of double gate FET 1 3 is connected to the 
power supply voltage +Vcc through a load resistor. Dou- 
ble gate FET 1 3 outputs RF signal which is applied to 
mixing circuit 3. 

Operations thereof will be described. 

First, the operation of wide band AGC circuit 7 will 
be described. The wide band I F signal applied to terminal 
30 is level-detected by level detection circuit 11 and the 
level of IF signal is detected. When the output signal level 
of level detection circuit 1 1 is high, transistor 1 2 is deeply 
turned on to absorb a large collector current. When the 
collector current of transistor 12 exceeds the constant 
current supplied by constant current circuit 1 1 , capacitor 
C3 is discharged to lower the charge potential. The 
charge potential of capacitor C3 determines the amplifi- 
cation rate of double gate FET 1 3. At this time, the am- 
plification rate of double gate FET 13, that is, the ampli- 
fication rate of RF amplifying circuit 2 decreases accord- 
ingly. 

When the output signal level of level detection circuit 
11 decreases, the collector current of transistor 12 is re- 
duced, whereby capacitor C3 is charged by the constant 
current from constant current circuit 11 to increase the 
charge potential. As a result, the amplification rate of 
double gate FET 1 3 is increased to increase the gain of 
RF amplifying circuit 2. 

The collector current amount of transistor 1 2 is con- 
trolled by the collector current which transistor 1 7 includ- 
ed in control circuit 8 is capable of flowing. An operation 
of the control circuit 8 will be described. 

Input terminal 14 receives from IF amplifying circuit 
5 the signal indicative of the field strength of the reception 
signal. When the level of the reception signal field 
strength instructing signal is low, transistors 15 and 16 
are turned on. With transistors 15 and 16 being on, the 
base bias current flowing to resistor 1 9 is reduced to de- 
crease the collector current which transistor 17 is capa- 
ble of flowing. 

In this state, even when the output signal level of 
level detection circuit 11 increases, transistor 12 can not 
flow therethrough the collector current corresponding to 
the increased level of output signal of level detection cir- 
cuit 11 . As a result, the charge potential of capacitor C3 
does not decrease, so that the gain of RF amplifying cir- 
cuit 2 is not so much lowered. That is, the AGC function 
of wide band AGC circuit 7 is restricted, and attenuation 
of an RF signal is limited. In other words, when a recep- 
tion signal (a desired signal) level is low, the attenuation 
of the RF signal due to a wide hand AGC function is lim- 
ited, whereby a high level wide band RF signal is applied 
to mixing circuit 3. 

When the reception signal field strength is extremely 
reduced, transistors 15 and 16 are very deeply turned 
on, whereby the current from resistor 1 8 all flows through 
transistor 1 6. As a result, transistor 1 7 is turned off to cut 
off the emitter current path of transistor 1 2. Capacitor C3 


is therefore charged to the maximum charge potential 
with the constant current from constant current circuit 1 1 
to maximize the amplification rate of double gate FET 1 3. 
In other words, when the reception signal field 
s strength is extremely small, no wide band AGC signal is 
generated and RF amplifying circuit 2 operates at a max- 
imum gain, whereby the reception signal is sufficiently 
amplified. 

When the field strength of the reception signal from 

10 IF amplifying circuit 5 is large, transistor 1 5 enters an off 
state. The shunting current at base resistor 19 of tran- 
sistor 17 is reduced. Transistor 17 is deeply turned on, 
because a sufficient amount of base current is supplied 
and the base to the emitter thereof is biased in a forward 

15 direction by diode 20, thereby flowing therethrough all 
the collector current of transistor 12, which does not af- 
fect the AGC function of wide band AGC circuit 7. 

That is, when the reception signal field strength is 
large, RF amplifying circuit 2 performs the gain control 

20 for the incoming RF signal in accordance with its level. 
Transistors 15 and 16 are turned on/off in response to 
the base potential of transistor 15. The base potential of 
transistor 15 is determined bythe field strength indicating 
signal applied to terminal 14 and it also depends on the 

25 bias potential by resistor 25. The bias potential by resis- 
tor 25 depends on the collector current from transistor 
24. The operation of second control circuit 82 determin- 
ing the base-bias potential of transistor 15 will be de- 
scribed. 

30 In an automatic channel selecting operation, input 
terminal 21 receives a stop signal of "H", for example, at 
a power supply voltage +Vcc level. At a reception, no 
stop signal is applied and input terminal 21 is set to a "L" 
such as a ground potential level. 

35 When the stop signal is applied to input terminal 21 , 
transistor 22 is completely turned on to form a collector 
current path of transistor 23, thereby turning on transistor 
23. In response to transistor 23 being turned on, transis- 
tor 24 is also turned on to supply the same amount of 

40 current to resistor 25 as that of the collector current of 
transistor 23. As a result, a voltage is developed across 
resistor 25 to increase the base potential of transistor 1 5, 
which in turn completely turned off irrespective of the lev- 
el of the reception signal field strength indicating signal 

45 from input terminal 14. 

That is, in a channel selection state, wide band AGC 
circuit 7 performs a wide band AGC operation with the 
maximum sensitivity. Therefore, in a channel selection 
state, an interference signal is satisfactorily suppressed, 

50 which prevents a selection of an interference signal 
channel. 

In a reception state after the completion of the chan- 
nel selection, no stop signal is applied to input terminal 
21. That is, transistor 22 is completely turned off. Tran- 
55 sistors 23 and 24 are accordingly turned off. With no cur- 
rent supplied to resistor 25 from transistor 24, the state 
of transistor 15 is determined by a reception signal field 
strength applied to input terminal 14. In this condition, 
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the AGC function of wide band AGC circuit 7 is restricted 
in accordance with the reception signal field strength to 
achieve an optimum reception state. 

Fig. 5 is the diagram showing the arrangement of 
the radio receiver according to another embodiment of 
the present invention. The radio receiver shown in Fig. 
5 employs a wide band RF signal at a channel selection 
and a narrow band RF signal at a reception. The radio 
receiver further comprises a fine tuning function of fine 
tuning a selected tuning frequency. 

Referring to Fig. 5, the radio receiver comprises an 
RF amplifying circuit 102 for amplifying an incoming RF 
signal through an antenna 101 to output a wide band RF 
signal and a narrow band RF signal, an AGC circuit 117 
for adjusting the gain of RF amplifying circuit 102 in re- 
sponse to the wide band RF signal and the narrow band 
RF signal, and a control circuit 118 for controlling the 
AGO function of AGC circuit 117 based on a reception 
field strength. 

RF amplifying circuit 102 includes an attenuation cir- 
cuit 103 for attenuating the incoming RF signal through 
antennal 101 to prevent cross modulation caused by an 
excess input voltage, an amplifying element 104 for am- 
plifying the incoming RF signal through antenna 101 and 
comprising a field effect transistor, an AGO transistor 105 
comprising an npn bipolar transistor whose gain is con- 
trolled by the AGC signal from AGC circuit 1 1 7 and trans- 
mitting the amplified RF signal from amplifying element 
1 04, an RF tuning circuit 1 06 which is a load of AGC tran- 
sistor 105 and a resistor element 107, as an output load 
of AGC transistor, provided between RF tuning circuit 
106 and a power supply voltage +Vcc. 

RF tuning circuit 1 06 outputs a narrow band RF sig- 
nal after the completion of the channel selection. The 
narrow band RF signal frequency is set by a tuning fre- 
quency control signal. Resistor element 107 produces a 
wide band RF signal. 

The radio receiver further comprises a selection cir- 
cuit 1 50 passing a wide band RF signal at a channel se- 
lection and passing a narrow band RF signal after the 
completion of the channel selection, a local/DX switching 
circuit 1 08 for adjusting an attenuation amount of the out- 
put of selection circuit 1 50, a mixing circuit 1 09 for mixing 
the output of local/DX switching circuit 108 with a local 
oscillating signal from a local oscillating circuit 110 to 
generate an IF signal, and an IF amplifying circuit 111 for 
amplifying an IF signal from mixing circuit 109. 

The radio receiver further comprises a PLL (phase 
locked Loop) circuit 1 1 3 for changing the oscillating fre- 
quency of local oscillating circuit 110 in response to a 
channel selection instructing signal, a field strength de- 
tection circuit 1 1 4 for detecting the field strength indicat- 
ing signal level from I F amplifying circuit 1 1 1 , a stop cir- 
cuit 120 for detecting whether the channel selection is 
made or not in response to the output of field strength 
detection circuit 1 1 4, and a fine tuning circuit 1 90 for fine 
tuning a tuning frequency (narrow band RF signal) in re- 
sponse to the output of field strength detection circuit 


114. 

Fine tuning circuit 190 comprises a microcomputer, 
for example, and includes a memory 1 25 for storing the 
output signal of field strength detection circuit 114, a 

s maximum value detection circuit 1 26 for obtaining a max- 
imum value of the data stored in memory 1 25, and a fine 
tuning control circuit 1 1 5 for outputting a fine tuning sig- 
nal increasing at a predetermined step after the comple- 
tion of the channel selection and continuously outputting 

10 a fine tuning signal corresponding to the maximum value 
detected by maximum value detection circuit 126. 

The radio receiver further comprises an adding cir- 
cuit 123 for adding a signal (rough tuning signal) corre- 
sponding to the selected channel frequency in channel 

IS selection and the fine tuning signal from fine tuning circuit 
1 90 generated at the completion of the channel selec- 
tion, a state detection circuit 151 for switching a connec- 
tion path of selection circuit 150 in accordance with a 
channel selection start/stop state of PLL circuit 113, a 

20 control circuit 118 for switching the attenuation amount 
of local/DX circuit 108 in accordance with the field 
strength under reception and controlling the AGC func- 
tion of AGC circuit 1 1 7 and a sensitivity switching circuit 
1 1 9 for switching the sensitivity of AGC circuit 1 1 7 in ac- 

25 cordance with the field strength under reception or of a 
desired signal level. 

Both control circuit 118 and sensitivity switching cir- 
cuit 1 1 9 receive a control signal from a control circuit 1 1 6 
included in fine tuning circuit 1 90. Control circuit 1 1 6 gen- 

30 erates a control signal in response to the output signal 
of field strength detection circuit 1 1 4 exceeding a first ref- 
erence value and being below a second reference value. 

A digital/analogue converter 121 is provided be- 
tween PLL circuit 1 1 3 and one input of adder 1 23 and a 

35 digital/analogue converter 122 is provided between fine 
tuning circuit 190 and the other input of adding circuit 
123. Operations thereof will be described. 

Pressing an automatic channel selection button (not 
shown) generates an instruction of an automatic channel 

40 selection which is applied to PLL circuit 1 1 3. PLL circuit 
113 enters an automatic channel selection state in re- 
sponse to the instruction of the automatic channel selec- 
tion to start a channel selection. A channel selecting op- 
eration using PLL circuit 1 1 3 as a frequency synthesizer 

45 is commonly known and therefore no detailed descrip- 
tion will be made here. 

PLL circuit 113 enters an automatic channel selec- 
tion state, which is detected by state detection circuit 
151 . This detection is made by detecting an instruction 

50 of changing an oscillating frequency control signal in PLL 
circuit 113. 

On detecting the automatic channel selection state 
of PLL circuit 1 1 3, state detection circuit 151 sets selec- 
tion circuit 150 in a first state. Selection circuit 150 in the 
55 first state allows a wide band RF signal to pass through, 
which RF signalis generated by resistor 107. 

AGC circuit 1 1 7 applies an AGC signal to AGC tran- 
sistor 1 05 in response to the wide band RF signal. A wide 
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band AGC operation is carried out by Vr\e wide band RF 
signal. 

The oscillating signal frequency from local oscillat- 
ing circuit 1 1 0 changes in response to the output of PLL 
circuit 113. s 

As a result, the output signal level of mixing circuit 
109 changes and the IF signal level from IF amplifying 
circuit III changes accordingly. The IF signal level is pro- 
portional to a reception signal field level is proportional 
to a reception signal field strength. Field strength detec- io 
tion circuit 114 detects the IF signal to output a field 
strength indicating signal. Stop circuit 120 compares the 
field strength indicating signal with a fixed reference val- 
ue. Stop circuit 120 makes the determination that the 
channel selection is completed when the field strength 
indicating signal exceeds the fixed reference value, 
thereby outputting a stop signal. 

PLL circuit 1 1 3 stops a change of the oscillating fre- 
quency in response to the stop signal. When state de- 
tection circuit 151 detects the stop of the change in the 20 
oscillating frequency, selection circuit 1 50 is set in a sec- 
ond state to pass a narrow band RF signal from RF tun- 
ing circuit 106. 

PLL circuit 113 also outputs a digital signal corre- 
sponding to a tuning frequency at the completion of the 25 
channel selection in response to completion of the chan- 
nel selection, that is, in response to the stop signal and 
applies the digital signal to D/A converting circuit 121. 
The digital/analogue converted signal from D/A convert- 
ing circuit 121 is transmitted to RF tuning circuit 106 30 
through adding circuit 1 23. RF tuning circuit 1 06 outputs 
a narrow band RF signal tuned to the frequency deter- 
mined by the output of adding circuit 123, which RF mix- 
ing circuit 109. 

The output of D/A converting circuit 1 21 is initialized 3S 
to have a frequency out of the receivable band range of 
the radio receiver, in order to prevent the tuning signal 
from RF tuning circuit 106 from adversely affecting the 
channel selecting operation. 

Fine tuning circuit 1 90 is activated in response to the 40 
completion of the channel selection in PLL circuit 113. 
Fine tuning control circuit 1 1 5 outputs sucessively a fine 
tuning control signal whose amplitude is varied by a pre- 
determined value in response to the completion of the 
channel selection. The fine tuning control signal is a 6-bit ^5 
digital signal, for example, and capable of representing 
64 levels. The 6-bit digital signal is incremented one by 
one to be sequentially generated. 

The digital control signal is digital-analogue convert- 
ed by D/A converting circuit 122 and the converted signal 50 
is applied to adding circuit 123. Adding circuit 123 re- 
ceives a fixed frequency control signal through D/A con- 
verting circuit 121 from PLL circuit 113. 

The output of adding circuit 1 23 is applied to RF tun- 
ing circuit 1 06. The tuning frequency of RF tuning circuit ss 
106 is changed accordingly in 64 levels with the tuning 
frequency selected by PLL circuit 1 1 3 as a rough tuning 
signal. 


The change of the tuning frequency of RF tuning cir- 
cuit 106 changes an RF signal level applied to mixing 
circuit 109, resulting in a change of the IF signal level 
from IF amplifying circuit 111. The IF signal is applied to 
field strength detection circuit 114 as a signal indicative 
of a reception signal field strength. Field strength detec- 
tion circuit 114 detects the IF signal to output a signal 
indicative of a reception signal field strength. A/D con- 
verting circuit 124 converts the analogue field strength 
indicating signal to a digital signal which is applied to fine 
tuning circuit 190. 

Fine tuning circuit 1 90 writes in memory 125 the re- 
ception signal field strength data corresponding to each 
of 64 fine tuning control signals supplied from fine tuning 
control circuit 115. 

Memory 125 includes 64 addresses. Respective 64 
addresses store reception signal field strength data cor- 
responding to each of 64 fine tuning control signals. 

When the reception signal field strength data corre- 
sponding to all the 64 fine tuning control signals have 
been written in memory 1 25 the change of the fine tuning 
control signals is stopped, and maximum value 126 is 
operated. 

Maximum value detection circuit 126 finds the max- 
imum value of the data stored in memory 125. This op- 
eration is to find a tuning frequency attaining a maximum 
level reception signal field strength when the tuning fre- 
quency of RF tuning circuit 106 is changed. 

When maximum value detection circuit 1 26 finds the 
maximum value, the information concerning the fine tun- 
ing control signal corresponding to the maximum value 
data is applied to fine tuning control circuit 1 1 5. Fine tun- 
ing control circuit 1 1 5 finds the corresponding fine tuning 
control signal based on the maximum value information, 
which fine tuning control signal is continuously applied 
to adding circuit 123. As a result, RF tuning circuit 106 
is set to an optimum tuning frequency to enter an accu- 
rate reception state. 

Memory 125, maximum value detection circuit 126 
and fine tuning control circuit 115 comprise microcom- 
puter, for example. In this case, with the microcomputers 
programmed appropriately, it is easy to sequentially gen- 
erate 64 digital signals from fine tuning control circuit 1 1 5 
and to store the digital signals from A/D converting circuit 

124 in the 64 addresses of memory 125 in correspond- 
ence with the respective digital signals. 

Maximum value detection circuit 126 finds a maxi- 
mum value of reception signal field strength data in such 
algorithm as follows. Data stored in an address N (N is 
a first address) of memory 1 25 and data stored in an ad- 
dress (N + 1 ) are compared. The larger data thereof is 
compared with data in an address (N + 2). The same 
step will be successively repeated to obtain an address 
M storing the maximum value data. 

Fine tuning control circuit 1 1 5 selects the fine tuning 
control signal corresponding to the address M in memory 

125 and outputs the same. This is easily achieved by 
providing in fine tuning control circuit 115 an ROM (read 
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only memory) having 64 addresses and storing fine tun- 
ing control signals in the respective addresses. 

RF amplifying circuit 1 02 includes antenna damping 
circuit 103 and AGC transistor 1 05. An AGC signal gen- 
erated from AGC circuit 117 in accordance with a field 
strength of a reception signal controls an attenuation 
amount of antenna damping circuit 103 and the amplifi- 
cation rate of AGO transistor 105. The AGO signal con- 
sequently controls the gain of RF amplifying circuit 102 
in accordance with the reception signal field strength. 

The field strength of the reception signal is detected 
by field strength detection circuit 114. The field strength 
detection circuit 114 has such a characteristic as shown 
in Fig. 2. 

When the channel selection state is completed to 
start a fine tuning operation with the output of field 
strength detection circuit 1 1 4 being saturated, a differ- 
ence between output data of A/D converting circuit 124 
is so small that a maximum value data can not be de- 
tected. 

Determination circuit 1 1 6 is provided to detect an ac- 
curate tuning frequency even in such a state. Determi- 
nation circuit 1 1 6 monitors the output of field strength de- 
tection circuit 114 (that is, the output of A/D converting 
circuit 124). 

Determination circuit 116 applies to control circuit 
118a fine tuning impossible signal indicating that the re- 
ception signal field strength exceeds or equals to the first 
reference value. Control circuit 1 1 8 generates a first con- 
trol signal in response to the fine tuning impossible signal 
to set AGC circuit 117 in a forced AGC state. 

In the forced AGC state, antenna damping circuit 
103 enters the maximum attenuation state, and AGC 
transistor 105 also provides the maximum attenuation 
(minimum gain). In this forced AGC state, the gain of RF 
amplifying circuit 102 is reduced by about SOdB. 

If the reception signal field strength is about 1 1 0dB|Li, 
the forced AGC causes the attenuation of 30dB, resulting 
in about 80dB|Li of the reception signal field strength. If 
the reception signal field strength is about 80dB|a, the 
output of field strength detection circuit 114 is not satu- 
rated but changed in response to a change in a tuning 
frequency as shown in Fig. 2, so that fine tuning control 
circuit 1 90 precisely fine-tunes the tuning frequency 

When the field strength of the reception signal is 
about 140dB|Li, however, even if the attenuation of about 
30dB is caused in the forced AGC state, a change in the 
output of field strength detection circuit 114 is small to 
still prevent a precise fine tuning of a tuning frequency. 

In a forced AGC state after the generation of the first 
control signal, if control circuit 118 continuously receives 
a fine tuning impossible signal from determination circuit 
116, it applies a second control signal to local-DX circuit 
108. 

As shown in Fig. 6, control circuit 118 as an exem- 
plary arrangement comprises a buffer 501 for generating 

a forced AGC signal (first AGC signal) in response to the 
fine tuning impossible signal from determination circuit 


116, a delay circuit 502 for delaying the fine tuning im- 
possible signal by a predetermined time and a gate cir- 
cuit 508 for generating a second control signal through 
logical product of the outputs of buffer 501 and delay cir- 

s cuit 502. Delay circuit 502 delays the output of determi- 
nation circuit 116 by a time required for a reception signal 
field strength to be attenuated after AGC circuit 117 en- 
tering a forced AGC state in response to the generation 
of the first control signal. 

10 Local-DX circuit 108 enters a DX state in response 
to the second control signal. In the DX state, the RF sig- 
nal from selection circuit 150 is attenuated by about 
30dB. Local-DX circuit 108 is ordinarily in a local state 
wherein the output of selection circuit 150 is not attenu- 

15 ated. 

As shown in Fig. 6, local-DX circuit 108 comprises 
a local circuit 520 for passing an applied signal without 
attenuation, a DX circuit 521 for passing the applied sig- 
nal with attenuation of about 30dB|j,, a first switch circuit 

20 523a for transmitting a signal from selection circuit 150 
to either local circuit 520 or DX circuit 521 in response 
to the second control signal, and a second switch circuit 
523b for transmitting the signal from either local circuit 
520 or DX circuit 521 to mixing circuit 169 in response 

25 to the second control signal. The first and the second 
switch circuits 523a and 523b operate in gang control 
fashion. 

Upon the generation of the second control signal, 
the first and the second switch circuits 523a and 523b 

30 select DX circuit 521 . When a second control signal is 
not generated, the first and the second switch circuits 
523a and 523b select local circuit 520. 

The generation of the second control signal obtains 
about 60dB of the total attenuation of about 30dB of at- 

35 tenuation in RF amplifying circuit 102 and about SOdB 
attenuation in local-DX circuit 108. The reception signal 
field strength 1 40dB|Li is accordingly attenuated to 80dB|j, 
to enable a fine tuning of a tuning frequency, as shown 
in Fig. 2. 

40 AGC circuit 117 generates an AGC signal in re- 
sponse to the wide band RF signal generated by resistor 
107 and the output of selection circuit 150. In a channel 
selecting operation, the output of selecting circuit 150 is 
a wide band RF signal and AGC circuit 1 1 7 performs an 

45 AGC operation using only a wide band AGC signal. 

At a fine tuning after the completion of the channel 
selection and at reception after the completion of the fine 
tuning, AGC circuit 117 performs an AGC operation us- 
ing a wide band RF signal and a narrow band RF signal. 

50 Now consider a case where an incoming RF signal 
from antenna 1 01 includes a desired signal of a low level 
and an interference signal of a high level. In this case, 
AGC circuit 117 performs an AGC operation using the 
interference signal generated by resistor 107. As a re- 

55 suit, the gain of RF amplifying circuit 102 is decreased 
to further reduce the desired signal level. 

In such a state, the output signal of the field strength 
detection circuit 114 is too small to detect a maximum 
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value, that is, tofinetuneatuningfrequency in fine tuning 
after the completion of the channel selection. The follow- 
ing arrangement is employed to prevent such a state. 

Determination circuit 116 generates a third control 
signal and applies the same to sensitivity switching cir- 
cuit 1 1 9 when the output signal level of field strength de- 
tection circuit 1 1 4 drops below or equals to a second ref- 
erence value. The second reference value is set near a 
stop sensitivity (the lowest wide band RF signal level al- 
lowing a channel selection, which is about 30dB). 

Sensitivity switching circuit 1 1 9 lowers the sensitivity 
of AGC circuit 1 1 7 in response to the third control signal. 
When the sensitivity is lowered, AGC circuit 1 1 7 reduces 
the AGC function lower than the AGC amount required 
by a wide band RF signal to increase the gain of RF am- 
plifying circuit 102. 

As a result, very small desired signal level is in- 
creased to increase the output signal level of field detec- 
tion circuit 114, enabling afine tuning of a tuning frequen- 
cy. 

Fig. 7 shows one embodiment of sensitivity switch- 
ing circuit 119. 

Referring to Fig. 7, sensitivity switching circuits 119 
includes first and second amplifying circuits 1 30 and 1 32 
for amplifying wide band RF signals applied from an input 
terminal 131 with gains G1 and G2, respectively. First 
amplifying circuit 1 30 includes a pair of npn bipolar tran- 
sistors 301 and 302 having emitters coupled to each oth- 
er. Second amplifying circuit 132 includes a pair of npn 
bipolar transistors 321 and 322 having emitters coupled 
to each other. 

Transistors 301 and 322 receive at their bases ref- 
erence voltage Vr through a resistor R100 and a wide 
band RF signal through a coupling capacitor C100. 

Transistors 302 and 321 receive at their bases ref- 
erence voltage Vr through a resistor R101. Transistors 
301 and 322 have the collectors connected to the power 
supply voltage -i-Vcc. Transistors 302 and 321 are con- 
nected to the power supply voltage +Vcc through a re- 
sistor R102. Transistors 302 and 322 transmits from the 
common coupled collectors a wide band RF signal to 
AGC circuit 117. 

Sensitivity switching circuit 119 further comprises a 
first constant current source 1 29 for extracting a first con- 
stant current 11 from the common emitter of first ampli- 
fying circuit 130, a second constant current source 133 
for extracting a second constant current 12 from the com- 
mon emitter of second amplifying circuit 1 32, and switch- 
ing circuits 127 and 128 for operating either first ampli- 
fying circuit 130 or second amplifying circuit 132 in re- 
sponse to the third control signal from determination cir- 
cuit 116. 

The gains G1 and G2 of first and second amplifying 
circuits 1 30 and 1 32 are determined by the first and the 
second constant currents II and 12. It is assumed now 
that II >I2, that is, G1 > G2. 

When the third control signal is applied from deter- 
mination circuit 116, switching circuit 127 is turned off 


and switching circuit 1 28 is turned on, and otherwise the 
switching circuit 127 is turned on and switching circuit 
128 is turned off. The operations thereof will be de- 
scribed. 

s First and second amplifying circuits 130 and 132 

constitute a differential amplifying circuit which amplifies 
a wide band RF signal received at input terminal 131. If 
the wide band RF signal level is higher than the reference 
voltage, transistors 301 and 322 are turned on, and oth- 

10 erwise transistors 302 and 321 are turned on. 

The generation of the third control signal from deter- 
mination circuit 116 turns off switching circuit 127 and 
turns on switching circuit 128 to operate second ampli- 
fying circuit 1 32. Second amplifying circuit 1 32 amplifies 

IS the wide band RF signal received from input terminal 1 31 
with the gain G2 and transmits the amplified signal to 
AGC circuit 117. 

When a third control signal is not generated, switch- 
ing circuit 127 is turned on and switching circuit 128 is 

20 turned off. First amplifying circuit 1 30 amplifies the wide 
band RF signal witht the gain G1 and transmits the am- 
plified signal to AGC circuit 117. 

The gain G2 is smaller than the gain G1. Conse- 
quently, when a reception signal level is below a second 

25 reference value, AGC circuit 117 lowers its detection 
sensitivity for a signal change (level) to reduce an AGC 
function. 

The setting of forced AGC and switching of detection 
sensitivity of AGC by using the output signal of determi- 
ne nation circuit 116 may be sufficient to be performed at 
least in a fine tuning period so it may be sufficient that 
determination circuit 1 1 6 is made operative upon the de- 
tection of start of a fine tuning operation and non-opera- 
tive upon the detection of the end of the fine tuning op- 
35 eration. 

As the foregoing, according to the present invention, 
an adjustment effect of an AGC function of an AGC cir- 
cuit in accordance with afield strength of a reception sig- 
nal prevents suppression of the sensitivity to the recep- 

40 tion signal to allow a reception of a precise channel fre- 
quency with maximum sensitivity. 

The generation of an AGC signal in response to a 
wide band RF signal improves cross modulation interfer- 
ence characteristic. 

45 A radio receiver having an automatic channel select- 
ing function prevents an erroneous selection of an inter- 
ference signal channel, thereby precisely fine tuning a 
channel frequency. 

Although the present invention has been described 

50 and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the scope of the 
present invention being limited only by the terms of the 
appended claims. 

55 
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Claims 

1. A radio receiver for reproducing a desired signal 
from an incoming radio frequency signal through an 
antenna (1; 101), comprising: 

RF amplifying means (2; 102) for amplifying a 
radio frequency signal incoming through said 
antenna, 

gain controlling means (7; 117) for controlling 
the amplification factor of said RF amplifying 
means in accordance with the level of the radio 
frequency signal, 

extracting means (3, 4, 5, 6; 1 09, 1 1 0, 1 1 1 , 1 1 2, 
1 1 3) for extracting said desired signal from said 
radio frequency signal, and 
first controlling means (81; 114, 116, 118) for 
controlling the control degree of said amplifica- 
tion factor of said gain controlling means in 
accordance with a field strength of said desired 
signal, characterized by 
second controlling means (82) responsive to an 
externally applied channel selection instructing 
signal for rendering said first controlling means 
non -operative. 

2. A radio receiver for reproducing a desired signal 
from an incoming radio frequency signal through an 
antenna (1; 101), comprising: 

RF amplifying means (2; 102) for amplifying a 
radio frequency signal incoming through said 
antenna, 

means (3) for mixing said radio frequency radio 
signal to generate an intermediate frequency 
signal of a relatively wideband, 
gain controlling means (7; 117) for controlling 
the amplification factor of said RF amplifying 
means in accordance with the level of the inter- 
mediate frequency signal obtained at an output 
of said mixer means (3, 109), 
extracting means (3, 4, 5, 6; 1 09, 1 1 0, 1 1 1 , 1 1 2, 
1 1 3) for extracting said desired signal from said 
radio frequency signal, and 
first controlling means (81, 114, 116, 118) for 
controlling the control degree of said amplifica- 
tion factor of said gain controlling means in 
accordance with a field strength of said desired 
signal, characterized by 
second controlling means (82) responsive to an 
externally applied channel selection instructing 
signal for rendering said first controlling means 
non-operative. 

3. The radio receiver according to claim 1 or 2, wherein 
said first controlling means comprises: 

field strength detecting means (114) for detect- 


ing the field strength of said desired signal, 
level determining means (116) for detecting that 
the output signal level of said field strength 
detecting means is greater than or equal to a 

s predetermined reference value, and 

forced AGC means (1 1 8) responsive to the out- 
put of said level determining means for control- 
ling the output of said gain controlling means 
such that the gain of said RF amplifying means 

10 is minimized. 

4. The radio receiver according to claim 1 or 2, wherein 
said first controlling means comprises: 

15 field strength detecting means (114) for detect- 

ing the field strength of said desired signal, 
level determining means (1 1 6) for detecting that 
the output signal level of said field strength 
detecting means is less than or equal to a pre- 

20 determined reference value, 

sensitivity reducing means (119) responsive to 
the output of said level determining means for 
reducing the sensitivity of said gain controlling 
means to the field strength of said radio fre- 

25 quency signal. 

5. The radio receiver according to claim 4, further com- 
prising means (1 08) responsive to the output of said 
level determining means after the operation of said 

30 forced AGC means for further reducing the level of 
said radio frequency signal. 

6. The radio receiver according to claim 5, wherein said 
sensitivity reducing means comrprises: 

35 

first amplifying means (129, 1 30) for amplifying 
said radio frequency signal with a first amplifi- 
cation rate, 

second amplifying means (1 32, 1 33) for ampli- 
40 tying said radio frequency signal with a second 

amplification rate, said second amplification 
rate being smaller than said first amplification 
rate, and 

means (127, 128) responsive to the output of 
45 said level determining means for activating said 

second amplifying means to transmit the output 
of said second amplifying means as a signal 
indicative of the field strength of said radio fre- 
quency signal to said gain controlling means. 

so 

Patentanspruche 

1 . Radioempfanger zur Wiedergabe eines gewunsch- 
55 ten Signals von einem Ober eine Antenne (1; 101) 
eingehenden Hochfrequenzsignal, mit: 

einem Hochfrequenzverstarker (2; 102) zum 
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Verstarken eines Hochfrequenzsignals, das 

durch die Antenne ankommt, 

einer Verstarkungsfaktor-Steuereinrichtung (7; 

117) zum Steuern des Verstarkungsfaklors des 
Hochfrequenzverstarkers in Ubereinstimmung 5 
mit dem Pegel des Hochfrequenzsignals; 

einer Ausblendeinrichtung (3, 4, 5, 6; 109, 110, 
111, 112, 113) zum Ausblenden des gewunsch- 
ten Signals aus dem Hochfrequenzsignal, und 
einer ersten Steuereinriclitung (81; 114, 116, io 

118) zum Steuern des Steuergrades des Ver- 
starkungsfaktors der Verstarkungsfaktor-Steu- 
ereinriclntung in Ubereinstimmung mit einer 
Feldstarke des gewunschten Signals, 
gekennzeichnet durch: is 
eine zweite Steuereinrichtung (82), die auf ein 
von au3en angelegtes Kanalwahl-lnstruktions- 
signal anspricht, um die erste Steuereinrichtung 
au3er Betrieb zu setzen. 

20 

2. Radioempf anger zur Wiedergabe eines gewunsch- 
ten Signals aus einem uber eine Antenne (1; 101) 
hereinkommenden Hochfrequenzsignal, mit: 

einem Hochfrequenzverstarker (2; 102) zum 25 

Verstarken eines Hochfrequenzsignals, das 

durch die Antenne ankommt; 

einer Einrichtung (3) zum Mischen des Hochf re- 

quenz-Radiosignals, um ein Zwischenfre- 

quenz-Signal mit relativ breitem Band zu erzeu- 30 

gen; 

einer Verstarkungsfaktor-Steuereinrichtung (7; 

117) zum Steuern des Verstarkungsfaklors des 
Hochfrequenzverstarkers in Ubereinstimmung 

mit dem Pegel des Zwischenfrequenzsignals, 3S 
das an einem Ausgang der Mischeinrichtung (3) 
erhalten wird; 

einer Ausblendeinrichtung (3, 4, 5, 6; 109, 110, 
111, 112, 113) zum Ausblenden des gewunsch- 
ten Signals aus dem Hochfrequenzsignal, und 40 
einer ersten Steuereinrichtung (81, 114, 116, 

118) zum Steuern des Grades des Verstar- 
kungsfaktors der Verstarkungsfaktor-Steuer- 
einrichtung in Ubereinstimmung mit einer Feld- 
starke des gewunschten Signals, 45 
gekennzeichnet durch 

eine zweite Steuereinrichtung (82), die auf ein 
von au3en angelegtes Kanalwahl-lnstruktions- 
signal anspricht, um die erste Steuereinrichtung 
au3er Betrieb zu setzen. so 

3. Radioempfanger nach Anspruch 1 oder 2, wobei die 
erste Steuereinrichtung aufweist: 

einen Feldstarkedetektor (114) zum Detektie- S5 
ren der Feldstarke des gewunschten Signals, 
Pegelbestimmungsmittel (116), um zu detektie- 
ren, ob der Ausgangssignalpegel des Feldstar- 


kedetektors groBer als oder gleich einem vor- 
bestimmten Referenzwert ist; und 
eine zwangsweise, automatische Schwundre- 
gelungseinrichtung (118), die auf das Aus- 
gangssignal des Pegeldetektors anspricht, um 
den Ausgang der Verstarkungsfaktor-Steuer- 
einrichtung so zu steuern, da3 der Verstar- 
kungsfaktordes Hochfrequenzverstarkers mini- 
miert wird. 

4. Radioempfanger nach Anspruch 1 oder 2, wobei die 
erste Steuereinrichtung aufweist: 

ein Feldstarkedetektor (114) zum Detektieren 
der Feldstarke des gewunschten Signals; 
einen Pegeldetektor (116), um zu detektieren, 
ob der Ausgangssignalpegel des Feldstarkede- 
tektors kleiner oder gleich einem vorbestimm- 
ten Referenzwert ist; 

Empfindlichkeitsreduziermittel (119), die auf 
das Ausgangssignal des Pegeldetektors 

ansprechen, um die Empfindlichkeit der Ver- 
starkungsfaktor-Steuereinrichtung auf die Feld- 
starke des Hochfrequenzsignals zu verringern. 

5. Radioempfanger nach Anspruch 4, weiterhin mit 
Mittein (108), die nach dem Betrieb der zwangswei- 
sen, automatischen Schwundregelungseinrichtung 
auf das Ausgangssignal des Pegeldetektors 
ansprechen, um den Pegel des Hochfrequenzsi- 
gnals weiter zu verringern. 

6. Radioempfanger nach Anspruch 5, wobei die Emp- 
findlichkeitsreduziermittel aufweisen: 

einen ersten Verstarker (1 29, 1 30) zum Verstar- 
ken des Hochfrequenzsignals mit einem ersten 
Verstarkungsverhaltnis, 
einen zweiten Verstarker (132, 133) zum Ver- 
starken des Hochfrequenzsignals mit einem 
zweiten Verstarkungsverhaltnis, wobei das 
zweite Verstarkungsverhaltnis kleiner als das 
erste Verstarkungsverhaltnis ist, und 
Mittel (127, 128), die auf das Ausgangssignal 
des Pegeldetektors ansprechen, um das Aus- 
gangssignal des zweiten Verstarkers als ein 
Signal, welches die Feldstarke des Hochfre- 
quenzsignals angibt, auf die Verstarkungsfak- 
tor-Steuereinrichtung zu ubertragen. 

Revendications 

1 . Recepteur radio destine a reproduire un signal sou- 
haite a partir d'un signal haute frequence entrant par 
I'intermediaire d'une antenne (1 ; 101), 
comprenant : 
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un moyen d'amplificateur haute frequence (2 ; 
102) destine a amplifier un signal haute fre- 
quence entrant par rintermediaire de ladite 
antenne, 

un moyen de commande de gain (7 ; 117) des- s 
tine a commander le facteur d'amplification 
dudit moyen d'amplificateur haute frequence 
conformement au niveau du signal haute fre- 
quence, 

un moyen d'extraction (3, 4, 5, 6 ; 1 09, 1 1 0, 1 1 1 , io 
112, 113) destine a extraire ledit signal souhaite 
dudit signal haute frequence, et 
un premier moyen de commande (81 114, 116, 
118) destine a commander le degre de com- 
mande dudit facteur d'amplification dudit moyen is 
de commande de gain conformement a une 
intensite de champ dudit signal souhaite, carac- 
terise par 4. 
un second moyen de commande (82) repon- 
dant a un signal d'instruction de selection de 20 
canal applique de I'exterieur afin de desactiver 
ledit premier moyen de commande. 

2. Recepteur radio destine a reproduire un signal sou- 
haite a partir d'un signal haute frequence entrant par 25 
rintermediaire d'une antenne (1 ; 101), 
comprenant : 

un moyen d'amplificateur haute frequence (2 ; 
102) destine a amplifier un signal haute fre- 30 

quence entrant par rintermediaire de ladite 
antenne, 

un moyen (3) destine a melanger ledit signal 
radio haute frequence afin de generer un signal 
de frequence intermediaire d'une bande relati- 3S 
vement large, 

un moyen de commande de gain (7 ; 117) des- 5. 
tine a commander le facteur d'amplification 
dudit moyen d'amplification haute frequence 
conformement au niveau du signal de fre- 40 
quence intermediaire obtenu sur une sortie 
dudit moyen de melangeur (3, 109), 
un moyen d'extraction (3, 4, 5, 6 ; 1 09, 1 1 0, 1 1 1 , 
112, 113) destine a extraire ledit signal souhaite 6. 
dudit signal haute frequence, et ^5 
un premier moyen de commande (81 , 114, 116, 
118) destine a commander le degre de com- 
mande dudit facteur d'amplification dudit moyen 
de commande de gain conformement a une 
intensite de champ dudit signal souhaite, carac- 50 
terise par 

un second moyen de commande (82) repon- 
dant a un signal d'instruction de selection de 
canal applique de I'exterieur afin de desactiver 
ledit premier moyen de commande. ss 

3. Recepteur radio selon la revendication 1 ou la 
revendication 2, dans lequel ledit premier moyen de 


commande comprend : 

un moyen de detection d'intensite de champ 
(114) destine a detecter I'intensite de champ 

dudit signal souhaite, 

un moyen de determination de niveau (116) 
destine a detecter que le niveau du signal de 
sortie dudit moyen de detection d'intensite de 
champ est superieur ou egal a une valeur de 
reference predeterminee, et 
un moyen de commande automatique de gain 
forcee (118) repondant a la sortie dudit moyen 
de determination de niveau afin de commander 
la sortie dudit moyen de commande de gain de 
telle fagon que le gain dudit moyen d'amplifica- 
teur haute frequence soit minimise. 

Recepteur radio selon la revendication 1 ou la 
revendication 2, dans lequel ledit premier moyen de 
commande comprend : 

un moyen de detection d'intensite de champ 
(114) destine a detecter I'intensite de champ 
dudit signal souhaite, 

un moyen de determination de niveau (116) 
destine a detecter que le niveau du signal de 
sortie dudit moyen de detection d'intensite de 
champ est inferieur ou egal a une valeur de refe- 
rence predeterminee, 

un moyen de reduction de sensibilite (119) 
repondant a la sortie dudit moyen de determi- 
nation de niveau afin de reduire la sensibilite 
dudit moyen de commande de gain vis-a-vis de 
I'intensite de champ dudit signal haute fre- 
quence. 

Recepteur radio selon la revendication 4, compre- 
nant en outre un moyen (108) repondant a la sortie 
dudit moyen de determination de niveau apres la 
mise en oeuvre dudit moyen de commande automa- 
tique de gain forcee afin de reduire davantage le 
niveau dudit signal haute frequence. 

Recepteur radio selon la revendication 5, dans 
lequel ledit moyen de reduction de sensibilite 
comprend : 

un premier moyen d'amplificateur (129, 130) 

destine a amplifier ledit signal haute frequence 

suivant un premier taux d'amplification, 

un second moyen d'amplificateur (132, 133) 

destine a amplifier ledit signal haute frequence 

suivant un second taux d'amplification, ledit 

second taux d'amplification etant plus petit que 

ledit premier taux d'amplification, et 

un moyen (1 27, 1 28) repondant a la sortie dudit 

moyen de determination de niveau afin d'activer 

ledit second moyen d'amplificateur pour trans- 
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mettre la sortie dudit second moyen d'amplifica- 
teur comnne signal indicatif de I'intensite de 
champ dudit signal haute frequence vers ledit 
moyen de commande de gain. 
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